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ABSTRACT : PROBLEM TO BE SOLVED: To simplify formation of an electrical contact to a laser diode 
array, avoid the use of special structures, and mount a heat sink to the laser diode array 
by eliminating a sapphire substrate after laser diode array structure is grown. 

SOLUTION: After a semiconductor film with laser diode array structure is grown, a support 
substrate 1 105 is mounted to a side opposite to the side of the sapphire substrate of the 
semiconductor film. After that, the sapphire substrate is eliminated. After the sapphire 
substrate has been eliminated, a heat-conductive substrate 1 138 is mounted to a side 
where the sapphire substrate was located. Since the sapphire substrate has been 
eliminated, no special structure for providing an electrical contact to a laser diode array is 
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E^£itS £ t 5 . 0 1 3 T(4. fftikiLLX 
T F UX *jm%p - * fivny? 9 V rtv H 8 1 6 tt. 
P -AlGaN^7-yh'«225 t3g«S ix^^K* 

(BfS^f ) OJS (0^-f ) SffloT. U— f^jj- 
-K8 30. 832. 834. RU 8 3 6 IZtmZtlX 
^ h . aHIWKft o fcftSW^HSBKB** . H 1 4 fc* 
§iXT^S. 014fc*^fll>4SX# , -y M/- if^-f 
^--K«3t8 0 Hiftfflp-^^;l/r?>-^^ F8 1 75- 
*LTfcD. i^«Mp-^^3y^^h81 7(4. 
81831. 833. at/835tp-GaNay^7h 
H8 18£Htfffi«i (H13*#Sg) Sr^U-fSH<0 

£o%mmftxmtbz ztizx^x . m&^tvz^i. 

ffl^Ok— <r^-f*-H830. 832. 8 3 4. $.1/ 
8 3 6«TKUX«nBttt4. n-^^3^;h81 
5. 81 0. 82 5. ay r 8 2 0t<J;-5T. ffl-ffLlI 
ftSflTV^S. #33tp-Xf>\f3>jr?hm&i. 4-c 

± o t ^ < <n&$ txjsmmx xmi- *>titi u-v? 

0 1 4 fc^$tL7tU—fy-f Kflfit8 0 1 fc*f IX 
V-*f7A is- VffiiMtf2^irtn2timiz. 1 »On 
-&tfp-GaN*£itfiirt*Uf iV^. 
[0029] »r?*v!0V— f^>f ^- H K?>f A'HJKfc 

TS>S. 4lX!)f7 M"~ f^^--Hfl|ji8 

o ncfctts^-c^icoffitt^is-ri. £ 1 1 4 ox 

(01 5£#!S) . «€t=»)S$fiS. i^CiO. « 
SEf-v*/U8 5 0, 8 5 5, 87 0. St/8 7 53& 5 pS 
^^MZtuh. L*>L. dcOSSti. i|ft^i:C:^t4 

-tfy^K/l'fcAS. nMGaNfcit^T^lX-®^ 
[0030] *«HBO*6S6Mg»JISfc:*5V^T .015 



jP.2000196197 rhttp://www.ge*h Ppa t 0 nt rom/j ^i"^M^^fi"k^/Fetch/JP2Q00196197xpc?fromCache=1paj|gmaintoolbar=bottoml Page 7 of 1 9 



nx^^m^9jj/Fejch/JP 20001 961 97.cpc? f romCache= 1 p^^ 



'(7) 000-196197 (P2000-196197A) 



ti. ^7r-<7£«2 1 5^±fc*8&»fl^W$WBj£ 
(MOCVD) Ct^SSSfttlnGaA 1 N 
^rnflKt^x^NQOOSr^tTV^. >7xy\9 0 0O 
Sffi itte, *a«tliW336«R 1 0 0 n mOp - (A 

1 ) GaN : Mg#fSBI8 9 0 tftSWCliUS*^* 
<i:t l~2;um<D3l2tf>n -GaN : SiJ1885fc 
ffll §tlT^I> feUWi . II 7 cO^xa 6 0 0 b HtT 
*4. *«18 9 0ll. GaNJf885£GaN/12 1 

tWfcfc lXf&&Z-thZttX'Z&. n-GaN!88 
5a^p-GaN4Mtl8 9 0O«fit5IS«V^T. 7 

-K832fttf834 (Hi 3fc#§B) ^Wotf ■?> Cl i: 
£$:S<B«a»S>4ttiJ18 9 0 #SliRHK:|l**S:h.4 . # 
Si! 8 9 OcV&IR&ltcM&comz, lyfy/?^-) 
X/\9 0 0tij£ftEJHFfcM$*lT. GaN : S ij§2 

io. Mtrtc07StfHi 5te**\fc3fr5l&8<Jio 

««* t ff*xM&. i^SBBBJBTH. GaN:Sif2 
10&IX8 8 5&. t^i®S£lOi 8 /cm3:*-^fc 
LTKiWME^aifi-tii^tK-ty^S-ftS. fit* 
iOb-if^>f^--K83 0, 832. 834.&t>'83 
6ti. _B*£itRo08~01 2 t><OfcH« 

[003 1] n-X?)Vn>9?hSl 0. 8 15. 8 

2 0. &1/8 2 5 (013&t/Hl4*#Bg) tt. Z. 0 

fi#WCt±. n-X?)Va>??h8l 5&T/8 2 0* 
^■fSJtAfcti. n-GaN12 1 0 *T<y>£Ttf>JI 

81 0Stf8 2 5«:JBl£t4fctf>£tt, n-GaNJ18 
8 5Sfc0^TO^2:SjR«^*-rs^^S)l.. n 
-^^3y^?>810. 8 1 5. 8 2 0. St/8 2 

lz£r>X'fthil2> . n-^^3^^N8 10, 8 1 
5 . 8 2 0. &V8 2 5Mt, fcKWKtiT i-AlT* 
0. p-^^3^?M-i 7 K81 6^VH±^«y h"8 
1 7«. HMWCteN i -Autibl.. 
[0 0 3 2]-t7r>f7aaS2 15(^>|lfe*t4. ^-fcttl^ 

[0033] 01 6tt. t7r>f7iS21 5<0±fclK 
^£il£2fi7.;K>y MnGaAl NU~f?4 tf-K 

ffliti oooojisbiw)* -t^r-f rs«2 1 s^is 

fcSWl/O**. Kflafty'Jny. 

jav^iaftxy3yT*o»&4Mi*i o 1 6(2. 



u— r ^ *- K«e iooo 2-3oi/- r 

iBWSBB^TTffiCti fc*>C . vStt* 2 3 0 CD+Olx- 
■f*«»ti. GaNil2 1 0. 665, 660, 65 
0. 640. 630. 620. 6 1 0&tf«ttJf2 3 0 
0*SaB{cS^#[6]fciWt«i6«eS#&4. 2«X 
h lx-if^W :*- F4ffi6 1 0 0 OOitftOTo*^ 

[ o o 34 1 hi 7-H2 2n, wjwfc igsmm 

y7l/A) 1110 ^ftf^ttS^ 1 1 3 8^^-f •& 

^f77j. wmworlth*. *wmh&mm 

flSfcfl&itf. ¥3WMB1 1 1 Oti. ASttfctil nGa 
A1NS<0R*»6T$TV>S. Htftfc. t7r-(7S 
M2 1 115*. ^fcXA-X&WLt 

WfcsSriiTBfeLT. Xffil 1 1 Sfrfctftffc^ttafc 

T^yVfO v KWM Xtt. ift3 0 jumO^U -y h'^ 
4 0 . 1 vmwnj >y Ki^-f X4T<«St»jH- 
6. WSf^ASW^Z*^ (rms)lStt. ft2 

[ 0 0 3 5 ] 0 1 7 TH;. 2MX*r.y h )/— f 74 
h*aKai0 0 0*7«y^^SU±x^^Jil 106* 
teJBLT^&SiU 1 OS^fiKLT. -t7T^TS« 
2 1 5tl»*UT*»feaWl 1 38*^Iftffil 1 1 0 
t«6i-4 4T<?)*#*JRl 1 1 0tJtti3d*ft*# 
£.01 8T'ti, t7T-^7»2 1 5S.y^lifrJll 
1 1 0£gtfl-xdf ff5fel 1 2 0fc@ft-f6„ x 

^fyvv-f (0;rrt*"f ) (^SSflJ^rafirc. 

1 5 fc¥3ww« 1 1 1 ot<m<r>im^ m^g 

aNJil 1 3Q*mitZ*thZ.bti l X%h. GaNIl 
1 3 0W, Ga^^kNjfctMfl,. 3 08nm 
XmfctlXeC lx^^l^-iftc-o^Tti, 
Is (^^i^x-^-f -f \ homogenizer) Sriffig! 
f^t'-A-tf^ X4mmX4mm«01/- fX.*}V*r— 
ti. ^60 0— 7 5 0m J / cm i <nW&X'h^%X 

Vl^-ftt, ASWt^i 5- 1 0 H z X'JVVXWMZ 
its *MWtt± 1 o«yt;PXT\ G a NJ1 113 0 cojfr 
S*+»t:afiKT#S. WSSix^Kffil 1 1 5fcJ:-9 
T. GaNlll 3 0^'%-^Xdfx-7V— nzMftZ 
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[0036] 01 9Ttt. 2mz#-vhU-1-'y4*- 
M&t&ZbtiZXiX. *t-7T4TWSL2\5**<r)%. 

mx'^mw-mi 1 1 ot^^mi. wbo¥**ki 
1 1 o<r>±.iz&&-tzm&G B-xfivrnt. m%*tm 
m&w (hc i ) miz£-?xm$;2tLZ>. ¥m&mi 

I 1 OVl.CDftffilZiitf&tiO. 5-^lum<vyx- : J 
JRU. Ar/Cl/BC la^l^H^+T'COb'^^ 
x-yf-y?'£=toTI&*£iXl>. AfflWfcfeks CAIB 

*. ftx*/Mf- (»400eVJ:Hfi^) Ar^ 
>xn 7 * 'J K:Mx -y f-y ^fcfffctiT , H 

6. 

[00 3 7] H2 0Tli. »J:Sn-^^Hl 

117, m.mz^^y/T)v^-^A^mth. 

7'^ X^VHiXvitdf Mi 110 6 *fem$z> b n 
?/Hl 1 1 7<*Tn-fftU*V^ i<U4, 7-y?X 
gMJX3tf*x<91Bu£i#, n-^^Hlll7<07n 

flauer**»5 o ox:j: o*>. mmmzn-\-ft£& 

[ 0 0 3 8 ] 02 1 timtl t , ASMfctt** 
A*><9«r4^^ay^^ Mil 2 14*. ftSfflfcti 
S"J3V, y'jay^/-/^ h\ ftv^-fr^VHT 
fcl>g«l 1 3 8<7)±K, J!MS««V^i^tr-A (e 

waw»w»c^»tt(aatisi. sw/cmKHtfi 

0 O'CT'^0 . 9 7 W/c m K ) <0a»«Ffif36Rttfi-c 

HttK«dH»fflT*->r. mmRvmizim®. 

(S?aT'^j5W/cmK25.V'l 0 0°CT^3. 2W/c 
mK) Tj>v, iy-cD^mi^imizth. ?4T* s s 

mimzitmz&mtmx'h^x. mi>&<mtit: 

MS*# ( MfflT'^ 2 0W/cmWl0 0 "CT #7 1 
5. 5W/cmK) T$>7\ * * 5 4 XSihXilHtttfc: 

ztLizktfxz. Risj-ommztimz-th. 
[0039] mcv*im%mmmMmxh o , ;<usp 

mK) . mmtmxte s 7 -^mmt^imxh 0 . 

[0 04 0] ftSWfctil ntfUiPbSnt**4WX 
*3i 114 1 #it«;*ixT % 3HR 1 1 3 8 £¥*lftJi 1 

I I o tefe^s-e* . «/Ui/i 1 1 4 1 u. 

& mm 1 3 8<\<7)ttmzw.t,zB:mztifz><bizT i 
/Aum^-tt zttfx*% . wx/ai 1 1 4 1 tonaj 

(e-h'-A) IfCi^t, *£«FfirBWl->-2Aim 



[ 0 0 4 1 ] 0 2 1 te^Sfli 7 U -y 7-f -y Tlltefcifc 

sa^-s-e-T, smi*imz-t&£E#i>&. 023 
1 1 1 oatf£«i 1 3 8«B«t-£i8iHStf>a* 

EfflSr^tTVi|>. fV^X(±. ¥Sft§U 1 1 0(0 

{i-ioo> wax/mii 1 3 8co < 1 1 1 } mz® 
ixumztih. 02 4&, mmvmwm 1 1 0 
-mmsLi i3s<r)mmh^mi^Lx^h. mm 
ztuzmB 1 2 9 5 1, , 02 sou 

"BO*>ftlSIBBIBfc:«!->T. ft iffi Officii 1 1 1 0 
S^'JnyiSl 1 3 8WB«-f4ISflilB<oa4U^ 
EflKr^LTH*. 02 5fcfcWt N ^UnfaHRl 1 
3 8<0 { 1 - 1 1 > *§ B B H ffite> ¥S*JI1 1 1 0<9 { 1 

-loo) m&mzmxx-hh. (jj-yxyf 

-^ 3 y; orientation) (C<tO. fflSf£<7) 
¥*flsffitl 1 1 Oai/ISl 1 3 8an3?SttAiil£ 
i5^H2 6(c*S*l*J:dfc. ^U3V»K11380 

[0042] ¥31*111 1 lOa^UayfflRl 13 

1 1 0#»K1 1 38t»^S<l4. *mcohz>9m 

mmizmin. ^±^^* 1141 3WB^<ofc»fc«flas 

(iX,«Jfl 14 10H«K:«S»LT, tdX^fJil 

1 4 1 fc*«i 1 3 8 tt>mm®£m.&x\ mm 
ommwrz kmz 7*-$ y^x^H^+TDn» 

tt^'Bl 1 4 1 1 LT I nffWQZtlhb* 

izit. mi 8ox:com^i§mmmmizmm^ti?>. & 
ajzm 1141 cr>mmmm<v±.i,zp dmmAumm 

mZtLX^Wtflli, tmZtetL~>X7 7-v9X^\,i 
*»«*«fflLT. tt^Jil 1 4 l^SllU«ffl(7)±fc 

«1 14 1 fcLTPb SnSr«MBt6k*fctt, *«72 2 

ox^Dtfr&auwi^wtttfflSfis. «^7t'J■l 14 

1 (V&tiS&mnlAz A u H*iit« § iiT i< vfl» WWjf , 5fe 

[0043] xmiobimmmzfttti s *»*ik 

1 1 1 0£g«l 1 3 8(aft^S*6fcttfc. Au-A 
uJREBIBS^ffiflB-t4ii:t>T#6. Au-AuSRE 
3t»^ti. ^*K1 1 1 0fc*«l 1 3 8fc^)BUc, 

t± % Au-AuftE»^^ffifflLTS«l 13 8£¥ 

mfami 1 1 ottt***6k*t:t±. ti/ufjii 1 4 

lASffftLiSrV^fcTfti. Au-AuJREE3»»^fcfe 
[0 044] ifr&ZtLtzm&l 176 (02 2*#ai) 

tt. e^m??* s Ensp$it^«BT-^2 oxi&x'&mti 

4. Witar. I n«V»(4PbSnt4^i:*tCtefflS*i 
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0.2kg (Sft2 0 0g) Au-AuJftE3ttt 

ammztih k ftc(4. ta-etnmmmmzte® 1 . 

5 kg/mm 2 (ifol 5 0 0g/mm 2 ) H22 

xsK^r^Jil 106 (H2 1S#SH> £*jW£fcfc4 
->T. 5d§a«l 1 05*Bfe*LT^4. 
[004 5] 1^— 1f^-f *— HWD 12 9 5 (02 4& 
VB2 6HHB) «ffHH(4. ^'Jn>\ 
4 H. *V44^-f 7tyH<0fflKl 1 3 8<7)S#^ffi!f5 
1 1 1 Ofl+fcJIfcfTStfilfcfcJ-jTi!)* 
tfVHi. V-1f^*-KJBBl 2 9 5*4. A 
r/C 1 2 /BC lj^^a&HWW, CAIBE£& 

KJfffl 1 2 9 5(4, «?t*-A ( e -h*-A) K*£tt 

ffltx s i o 2 /t i o 2 ftRs«a-r-< >r*mkt 

[ 0 0 4 6 ] 02 7 t^t*5ffiH<OfcSiaBBS8-CU. 
-F7T^7S«i2 1 5 (01 6 *«Bs*$*lfc4 
S*#-y hU— If^Wtf-FflEftl 0 0 OOP— fTU 
4 13 50**. ASWt^>Uny$r^-^tct7t:>'5 
At^'VrX'hhn^Yy^^'yTl 3 1 OttJ-K* 
■SftTH*. 02 744. V-lfTH 1 

3 5 0 ftt^Bfl^Mi h 5 y » ? 1 3 2 0 ODf®0 Sr^ 
l/CV>4. tM«h7yyX^l 32014. W 
-f 3J-— KflBftl 0 0 O'vomSSrT.^ -v*h>7~?htz#> 
-?7t47»«2 1 5 (019£#BS) 
<a»2H»c. ¥«#J8£l 1 1 0(4. *l!Wfc{iHXfc'fc 
±-5T. jta^idfcl*!?^ A-f V 7"l 3 1 OtC&Otf 

3 10O±(3(4. ttftW«M«|iI»7"n-fex^£*ffifflL 
T1<7^W1325 (H2 8*«R) jW&fcSfl 

5. U-1f7W 1 3 50£K7'f;Nig»13 2 5c0jS 

< (cies-r s u— f ^4 h iooo co© >i 

6. £*i4 9. #M©$B(4. v/l^-t'-AU— f7V 

4 1 3 5 0a*ttJHSii4:r U y?J8jtfcT*fflT*> 0 . 

[00 4 7] 02 9-03 4(4. *JHHttt-3T. ftffl 
p-3y?;M422^ffiLT^*Il 1 1 0£ 
a«l 1 3 8 (;:&-&£-£. *fit5l*«v^T. -f7r4 
7«K2 15*U— fy7h*7*«JHLT|ifc!sLT2 

sx* -x h mm. 1400 (034 ) $ 

'ti.^7 : --y7Sr. g&Wi^LTV^, ££1138 
£. ^4EfHRl 1 1 0*>ir7T4T*«2 1 SsWRDft 

hi^SWfttffcfcfi*. £*Ui, 1 13 

8*^141230 (016£#{S) Hi*'UmU 
iHh-TV^V^T* 1 ?. 01 7~02 2(C^§ix|>^ 
ftSlXffijt(-t3^T(4. W#tt4~14/xmtth.TH 



6. 

[0048] 5fe3&943(c. ^7r47S«2 1 5*# 

Z&'imz-tl . ftfp-3y?^M422 1 
1 3 8<D±(^#$*u "t^atrSSRSHa+TsaaSR 
7--/kft t fri3h.6. 02 9(4. SSI 1 3 8<D_b7)£ 
I P -ny^7M4 22^f. AMftfcKi. p-3 

h 1 4 2 2(4T i/AuT*4. 
[0049] t4/t^f* 1141. ffl*.(4* I n«^(4P b 
Sn#*fltS*iT. &IR1 138£¥3§tt)gl 1 IOC 

is^s-fr*. Au-AummU'&zmixm.i 1 

3 8 £¥$#111 1 1 0(c*££$-fri>kftfc(4. (4/1*5 
1114 1 tt«IB8*i*V\ *4yC^fJB 1 1 4 1(4. AS 
WW4. ££1 1 3 8'^<Df«*K£ftfffc'f 4fc*>te 
T i /A u|R*1WS£fc £tf**kLT, 
tt/Wai 114 1(±Ti/Au/I nj&W4T i /A u 
/PbSniW. IfrffcfcKiOfcftfc. IS^tifci-sT 

i^Aui^ii^ii 1 1 4 l^najaiifcjBjSi/ct) 

4H. jX*;M4. Mf^H«ff-A(e-t'- 
A) ||»(=4oT. *SW^)lJil~2//m(Cit«$ix 

[0050] 5fcfc7)43(C. ¥&#Jg|l 1 1 O&tfv'J 
nySMi l 3 8<0Wa-t4»ABI*»JJt:EllUfefl 
t. 1 1 0#*81 1 3 8m$ZtiZ>. » 

«1 13 8(4. ftSWfc(4vU3y. vUny^wsM 
t^J^TtybTftS. (4^'Jil 14 KOffl 

mzmftx. j4iUf*i 1 4 1 fcasi 1 3 8t*«a 
5 >y#zm^*Tim&tL& . {^^fji 1 1 4 1 1 

LT I nWmZtlZ k *fett. ^ 1 8 0 o C^fe-&ffiS 
* t ftS»fcffiJBS*i.S . ^jOI 114 1 ^Sffi^ffl^O 
±(CP d^v^4AuM* { «l«5nTO^(m(f . JBSfel: 
5t4-oT7 7-y^X^V^(4JgSSSS:ffifflLT. (4^'fl 

1 1 4inmm$m<7)±izipcE.Lx^&m{tmm£L 
t 1 4 n . iWM«»*<ofcft w«oiBitt<oaff t> . ffiffl 

t-iik^T**. *4/tJt*» 1 1 4 1 kLTPbSnS: 

mm-th k » (;(4, m 2 2 o-cots^aub^jifflwfctt 

(4^iSl 14 1tf5J8ffl«H<0±fcAuil36« 
imZtiX\Wrtl\£, ?mcr>£ 0 l:^l:M-3TI 
ftft**M>*8itr«>4v\ *IK8<0ftSSQt»JB[tft-5 
T. (4A?t'fll 14 0KftiTAu-Au!fc£ariS^* 

ttffl-r* k ft W4. mmm^m!,m3 5 o°ct-$> 

[005 1 ] tS^SiUbU— f«Jtl4 1 0 (03 OS: 
#5S) (4. a^*llW^S*lfc«JirCtt2 0iC*T» 
ffl^ixS. 0>Ri£. I n«v^4PbSnJi^k*fctt 
fflS^I»^*^(4. ^WS*S2 5mm2T*Skft 
(C(4ift0. 2kg (**j2 0 0g) Au-AuS 
ffiWte#«JS3*i4 k ft (c(4. ^A?^(4 1.5kg 
/mm 2 ( 1 5 0 0 g/mm 2 ) X'hh. IS^^Tft 
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1 120lcSft$ft, -?7r-f7»S2 1 5b*mm 
1 1 1 0 1 <m<OfflBTm^G aNl 1 1 4 1 fitftm 

mmmt. mi smmtx^zmmuzh^bn- 

[ 0 0 5 2 3 03 1 (4, f mm 14 10 

£ G a * ? /POifc;&T#> I) **> 3 0 'C £ ?»t £ -I b lZ 
£l>, t7T^7»j2 1 5<7)¥gflc$l 1 10*^*0 

^jyh^y^ix^h. Ga*?Mi. *m&mi 1 

1 OOtmfrb. i&Wi (HC 1 ) m (HC 1 : H 2 0 = 

1:1) tmixmkztii. ¥*kri 1 1 0(01 

COlffltCfcttSftO. 5~l/xmO^ ~>'BI(4, Ar 
/C 1 j/BC l 3 *fAM,-&V!!>(0*X<7>Y ^-v1->7 

izx^xmzztiz,. $mmz\i. ca i be^^r 

I E # F 7 4 X -y ir ^ ^W^^ffl $ ftft . fiX *)V 

y ^ F 7 -f x -y ^- yflklzfyhtix , F:M x-yf-y 

[00 53] •*f7r^T*K2 1 5«U7h*7ttfc. 
Kffl$7-i§ffil482 (034Sr»#, Ar/C 
1,/BC1 3 #Xfi£fttf)«fr-CC A I B ESWiR I E 
^ffltTF5-fx.yfy^§^S. 

4 8 2 cox -yf-y^'icj; o , m&ztvk u-^rmm 1 4 

1 Otf I— hM<%Z. ZtLli. 

i>sv o -cishw-* - t immx'ht tziz.t 
mxh h . u— f«i§ 1 4 1 o £D*s Sr urti t xm. 
mz&<i-z>zthxz&tf, ztnt. ]s—mBw> 
tm* m<vzMz®mxh & . 

[00543 032(4, *fa»?*ufcn-.X*/Wil4 7 
7£^LTU§„ n-^^;Hl4 7 7ti:ASfi<J{:(±T 

i/AiT*o. 1 1 1 oco±_izfmmz 4 -> 

XtmZtli . (4/WfJI 114 1 #fyU(4 In, P b S 
n, ^(iAuSnt'W!;, 1 1 4 1 0)fflU& 

lifeJ:*l 6 0~3 0 0'CcOKBT*£>-?T, £ftf± s 7 
n-f ftilBE**; 5 0 0*CT& 4 n - * 1 4 7 7 tf> 
To-Mfc&RfK. n-^^3^;M477^7n 
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